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TIME  OF  MOONRISE,  MOONSET  & MOON  PHASES  AT  WSMR  IN  1977 


Declination  and  moonrise-moonset  times  are  computed  by  the  U.  S.  Naval 
Observatory  for  Lat.  32°  23'  N,  Long.  106°  29'  W (Headquarters,  WSMR).  Times 
are  computed  for  a level  horizon,  and  mountain  ranges  will  affect  the  time 
the  moon  is  observed  to  rise  or  set  by  3-5  minutes  for  every  degree  of  eleva- 
tion of  the  mountain  tops  above  the  horizontal. 

Information  on  illumination,  phases  and  eclipses  is  extracted  from  "The 
American  Ephemeris  and  Nautical  Almanac,  1977,"  published  by  the  U.  S.  Naval 
Observatory. 

Since  the  moon  in  its  orbital  motion  around  the  Earth  actually  moves 
from  west  to  east,  and  completes  its  orbit  in  29  1/2  days,  moving  eastward 
through  the  sky  about  12.2°  each  day,  it  rises  about  50  minutes  later  each 
day,  on  the  average.  The  rise  time  varies  from  about  30  to  70  minutes  a 
lunar  month  primarily  due  to  the  eccentricity  of  the  moon's  orbit.  Also, 
the  moon's  orbital  plane  makes  an  angle  of  about  5 degrees  with  the  sun's 
orbital  plane. 

Each  month  there  will  be  one  day  near  the  last  quarter  when  there  is 
no  moonrise,  and  another  near  the  first  quarter  when  there  is  no  moonset . 

In  such  cases,  the  time  of  moonrise  or  moonset  will  occur  on  the  day  following 
SHORTLY  AFTER  MIDNIGHT  OF  THE  DAY  MISSED.  The  moon  phases  occur  about  one 
day  earlier  each  month  and  10.9  days  earlier  each  year. 

There  will  be  four  eclipses  in  1977 — two  of  the  sun,  and  two  of  the  moon. 

ECLIPSES 


I.  4 April 


11.  18  April 


III.  27  September 


IV.  12  October 


Partial  eclipse  of  the  moon; 
the  beginning  of  the  umbral 
phase  is  visible  in  North 
America  except  extreme  north- 
west. Magnitude  of  eclipse 
.198. 

Annular  eclipse  of  the  sun  or 
circular  ring  of  light  around 
the  moon  can  be  seen  mainly  in 
South  Africa. 

Penumbral  eclipse  of  the  moon; 
penumbral  phase  visible  in  North 
America.  Magnitude  of  eclipse  .927. 

Total  eclipse  of  the  sun;  visible 
in  North  America  and  eastern 
Pacific  Ocean. 
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DECLINATION  TABLES 


The  DECLINATION  of  the  Moon  (or  Sun)  is  its  angular  distance  north  (+) 
or  south  (-)  of  the  Celestial  Equator,  measured  along  a great  circle  passing 
through  the  Celestial  Poles.  It  is  comparable  to  geographical  latitude. 

"The  Celestial  Equator  is  the  projection  of  the  plane  of  the  geographical 
equator  on  the  celestial  sphere." — Glossary  of  Meteorology,  American 
Meteorological  Society,  1959. 
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FIGURE  1.  Meridian  Cross-Section  of  Celestial  Sphere 

NOTE:  d = declination 

= latitude 

This  diagram  shows  the  direction  of  the  declination  angle  from  the 
celestial  equatorial  plane  in  the  meridian. 


EQUINOXES  AND  SOLSTICES,  1977 


Vernal  Equinox: 
Summer  Solstice: 
Per i he  lion: 


1043  MST,  20  March 
0514  MST,  21  June 
0300  MST,  3 January 


Autumnal  Equinox: 
Winter  Solstice: 
Aphelion: 


2030  MST,  22  September 
1624  MST,  21  December 
1300  MST,  5 July 


TABLE  I 

TIMES  OF  SUNRISE  AND  SUNSET,  AND  BEGINNINGS  AND  ENDINGS 
OF  CIVIL,  NAUTICAL  AND  ASTRONOMICAL  TWILIGHT 
WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 
LAT.  32°  23'  N;  LONG,  106°  29 « W. 


SUN- 

mm 

SUN- 

RISE 

60 

TJTM1 

SET 

6 

ENDINGS— SDA 


12° 


JAN.  1 
JAN.  11 
JAN.  21 
JAN.  31 
FEB.  10 
FEB.  20 
MAR.  2 
MAR.  12 
MAR.  22 


APR.  1 
APR.  11 
APR.  21 
MAY  1 
MAI  11 
MAY  21 
MAY  31 
JUNE  10 
JUNE  20 
JUNE  30 


SET'.  18 
SEP.  28 


OCT.  8 
OCT.  18 
OCT.  28 
NOV.  7 
NOV.  17 
NOV.  27 
DEC.  7 
DEC.  17 
DEC.  27 


LI 
29 
19 

1710  1736 

1704  1731 
1702  1730 
1701  1729 

1705  1732 
1710  1736 


SDA  - SUN'S  DEPRESSION  ANGLE.  SDA  OF  6°  - BEGINNING  OR  ENDING  OF  CIVIL 
TWILIGHT.  SDA  OF  12°  - BEGINNING  OR  ENDING  OF  NAUTICAL  TWILIGHT.  SDA 
OF  18°  - BEGINNING  OR  ENDING  OF  ASTRONOMICAL  TWILIGHT. 

VALUES  WERE  DERIVED  FROM  THE  AMERICAN  EPHEMERIS  & NAUTICAL  ALMANAC,  AND 
THE  AIR  ALMANAC,  WHICH  ARE  PUBLISHED  BY  THE  U.S.  NAVAL  OBSERVATORY. 

FOR  DEFINITIONS  OF  THE  THREE  TWILIGHTS,  SEE  "GLOSSARY  OF  METEOROLOGY." 


M00NR1SE,  MOONSKT  AND  MOON  PHASES  FOR  1077 
INCLUDING  DECLINATIONS  AND  1 LLUM1 NATION 
JANUARY 


DAY 

MOON RISK 
MST 

1 

1431 

+17°  22' 

2 " 

1515 

+18°  30' 

MOONSKT 

MST 


PHASES 

MST 


* PERCENT 
ILLUMINATI  ' 


I 1 8°  44  ’ 


o 7, 


I 18°  45’ 


18°  2C  j 
17°  8'  | 

144  54* *  |” 


I -00  30 


! - 5°  : 

t"~-  9°  38'  r 


I FULL  MOON,  0310 


0823 

97 

0902 

93 

0939 

87 

! LAST  QUARTER. 1255 


. JLtoS- 

1750 


1001 


2003 


101 


2157 
2252 
' 2 346" 


NEW  MOON, 


0040 
0 132" 
0224 

0 315 

0404 


1)^  = Declination  of  Moon  at  time  of  Moon  rise . 

1)^  = Declination  of  Moon  at  time  of  Moonset  . 

Declination  is  Riven  in  degrees  north  (J)  or  south  (-)  of  the  Celestiu 

* Illumination  values  are  for  0000  HRS,  Greenwich  (Zulu)  Time. 


1 Equate 


MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  1977 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 

FEBRUARY 


Declination  is  given  in  degrees  north  (+)  or  south  (-)  of  the  Celestial  Equator 
* Illumination  values  are  for  0000  HRS,  Greenwich  (Zulu)  Time. 


MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  1977 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 
MARCH 


MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  1977 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 

APRIL 


! 

14  1 

0325 

- c 

-14°  35'  1 

1232 

48 

-11°  13'  1 

1331 

1 37 

- T 8'  1+0°  56' 


° 48’  + 8°  43' 


+10°  18' 


' +14°  43' 


I NEW  MOON,  0335 


! 22  ! 


3 I 


D^  = Declination  of  Moon  at  time  of  Moonrise. 

D0  m Declination  of  Moon  at  time  of  Moonset. 

z 

Declination  is  given  in  degrees  north  (+)  or  south  (-)  of  the  Celestial  Equator. 
* Illumination  values  are  for  0000  HRS,  Greenwich  (Zulu)  Time. 


MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  10  77 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 

MAY 


10 

0111 

11 

0145 

MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  1977 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 
JUNE 


PHASES 

MST 


* PERCENT 
ILLUMINATED 


2110 

i -17° 

58' 

-18° 

52' 

0701 

98 

2201 

; -i5° 

27' 

! -16° 

59'  i 

0806 

93 

| +11  20' 


+ 14  ^ I ■ i.  > j 

I +16°  20'  I +17°  14' 


! +17°  45' 


1823 

3 

1912 

NEW  MOON,  1123  1 

-18“  27 


18“  52 


-14°  27' 


-17°  20'  I 


19“  21 


I FULL  MOON,  2024 


D = Declination  of  Moon  at  time  of  Moonrise. 

D„  = Declination  of  Moon  at  time  of  Moonset. 

Declination  is  Riven  in  degrees  north  (+)  or  south  (-)  of  the  Celestial  Equator 
* Illumination  values  are  for  0000  HRS,  Greenwich  (Zulu)  Time. 


10 


MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  1977 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 

AUGUST 


MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  1977 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 
SEPTEMBER 


MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  1977 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 

OCTOBER 


( 

1424 

1 - 8°  57’ 

] 501 

- 4°  55' 

o I 

24  I 


- 0°  44' 
+ 3°  23' 


+ 1°  22' 


•f  5 26' 


0107 

66 

0207 

76 

0306 

84 

0404 

91 

0501 

96 

MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  1977 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 
NOVEMBER 


DAY 


MOON RISE 
MST 


MOONSET  ] 
MST 


PHASES 

MST 


* PERCENT 
ILLUMINATED 


+14°  38’ 


| + 0°  27' 


- 8°  3! 


+13°  35' 


.AST  QUARTER,  2058 


+ 

4°  46'  i + 2°  36’ 

1415 

2’  I -18° 


NEW  MOON,  0009 


FIRST  QUARTER,  1452 


0632 

FULL  MOON,  1031  99 

072  3 

100 

0812 

98 

0858 

95 

) = Declination  of  Moon  at  time  of  Moonrise. 

= Declination  of  Moon  at  time  of  Moonset. 

Inclination  is  Riven  in  degrees  north  (+)  or  south  (-)  of  the  Celestial  Equator 
1 Illumination  values  are  for  0000  HRS,  Greenwich  (7.ulu)  Time. 


MOONRISE,  MOONSET  AND  MOON  PHASES  FOR  1977 
INCLUDING  DECLINATIONS  AND  ILLUMINATION 
DECEMBER 


= Declination  of  Moon  at  time  of  Moonrise. 

D.}  = Declination  of  Moon  at  time  of  Moonset. 

Declination  is  given  in  degrees  north  (+)  or  south  (-)  of  the  Celestial  Equator. 
* Illumination  values  are  for  0000  HRS,  Greenwich  (Zulu)  Time. 


